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(54) VARIABLE GAIN AMPLlf 
(11) 3-46407 (A) (43) 27.2.1991 (19) JP 

(21) Appl. No. 64-182002 (22) 14.7.1989 
(71) NEC CORP (72) TAKUMI DEGUCHI 
(51) Int. CI 5 . H03G3/10 



PURPOSE: To obtain a variable gain amplifier whose output phase is not inverted 
by providing a voltage limit circuit to a 3rd transistor(TR) pair which 
synthesizes outputs of 1st and 2nd TR pairs different in gain and controls the 
DC current to control the gain. 

CONSTITUTION: First and second TR pairs 9. 20 and 21. 22 are different in 
gain and collector signals in inverted relation are synthesized and outputted. 
Common base amplifiers 25, 26 are used as loads to the said TR pairs to 
improve the frequency characteristic. Moreover, 3rd TR pairs 23, 24 with a 
voltage control circuit limiting a DC current and a constant current source 
9 are provided as the constant current source of the said TRs. Since one base 
potential is not lower than the other base potential with diodes 27, 28 of the 
voltage limit circuit, the gain control voltage is limited. Thus, the inversion 
of the output phase is prevented. 
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(54) CLOCK 

(11) 3-46408 (A) (43) 27.2.1991 (19) JP 

(21) Appl. No. 64-180599 (22) 14.7.1989 
(71) JECO CO LTD (72) NORIO MIYAHARA(l) 
(51) Int. CI 5 . H03K5/00,G04G3/02 



18: power source terminal. 40.-41: output terminal. 38.39: 
input terminal. 44: gain control terminal. 9: constant current 
source. 45: bias terminal 



PURPOSE: To improve the accuracy of a crystal controlled oscillation type clock 
such as X-cut type by adjusting a primary oscillated frequency division ratio 
with a temperature - frequency division ratio data of a crystal resonator written 
in a ROM. 

CONSTITUTION: An X-cut crystal resonator 1 is driven by an oscillation circuit 
2 and its output is inputted to a frequency division ratio adjustment circuit 
3. On the other hand, a temperature sensor detects ambient temperature, its 
output is processed into a data by a temperature measuring section 6 and input- 
ted to an address port of a correction data ROM 7. The temperature - frequency 
division ratio data obtained from the temperature - frequency deviation charac- 
teristic of the resonator 1 is written in the ROM 7. The data is inputted to 
the frequency division ratio adjustment circuit -3. Thus, the circuit 3 frequency- 
divides the reference frequency inputted from the oscillation circuit 2 with 
an output data of the ROM 7, and outputs the reference signal without any 
temperature change to a clock count section 4. 
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(54) PHASE SHIFTER FORMED INTO MONOLITHIC INTEGRATED CIRCUIT 

(11) 3-46409 (A) (43) 27.2.1991 (19) JP 

(21) Appl. No. 64-182012 (22) 14.7.1989 

(71) NEC CORP (72) MASARU TAKAHASHI 

(51) Int. CI 5 . H03K5/15 



PURPOSE: To form the entire phase shifter into a monolithic integrated circuit 
by employing components such as a FET or a diode configurated as a monolith- 
ic integrated circuit to constitute the phase shifter. 

CONSTITUTION: Inverters 2, 3 consist of GaAs Shottky barrier gate FETs Q1-Q4 
and diodes Dl, D2. Moreover, buffers 5, 7, 8 are constituted of GaAs Schottky 
barrier gate FETs Q5, Q6 to configurate the entire phase shifter with a monolith- 
ic integrated circuit. Through the constitution above, a frequency twice equiva- 
lent to a phase difference of 90° to be required is inputted to an inputt terminal 
1. The input signal is fed to transfer gates 4, 6 by the phase inverting inverter 
2 with a phase difference of 180*. Because of the storage latching by the input 
capacitance of the inverter 3 and the buffer 5, a signal with a half the input 
frequency and a phase difference of 90° is generated at points B, C. The signals 
are amplified and outputted respectively at output terminals 9, 10. 
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